WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 




(11) International Publication Number: 


WO 98/12289 


CUD 1/38, 1/40, 1/46, 1/62, 1/66, 1/835 


Al 


(43) International Publication Date: 


26 March 1998 (26.03.98) 



(21 ) International Application Number: PCT/US97/ 1 6379 

(22) International Filing Date: 10 September 1997 (10.09.97) 



(30) Priority Data: 

968701 19.3 19 September 1996 (19.09.96) EP 
(34) Countries for which the regional or 

international application was filed: BE et al. 

97201491.4 16 May 1997 (16.05.97) EP 
(34) Countries for which the regional or 

international application was filed: BE et aL 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA f CH. CN. CU, CZ, DE, DK, EE, ES. FI. GB, GE. 
GH, HU, ID, 1L, IS. JP. KE, KG, KP, KR. KZ. LC. LK, 
LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, 
NZ. PL, PT, RO, RU. SD, SE, SG, SI, SK, SL, TJ, TM, TR, 
TT, UA, UG, US, UZ. VN, YU, ZW, ARIPO patent (GH, 
KE, LS. MW. SD, SZ, UG. ZW). Eurasian patent (AM. AZ, 
BY, KG, KZ. MD, RU. TJ, TM). OAPI patent (BF, BJ. CF, 
CG, CI. CM. GA. GN, ML, MR, NE, SN. TD. TG). 



Published 

With international search report. 



(71) Applicant (for all designated States except US): TIIE PROC- 
TER & GAMBLE COMPANY [US/US]; One Procter & 
Gamble Plaza, Cincinnati, OH 45202 (US). 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): BECKERS, Martine, 
Irene, Maria [BE/BE]; Kapelstraat 39, B-3900 Overpelt 
(BE). MASSCHELEIN, Axel [BE/BE]; Rue Victor Allan! 
50, Boite 4, B-l 180 Brussels (BE). 

(74) Agents: REED, T., David et al.; The Procter & Gamble 
Company, 5299 Spring Grove Avenue, Cincinnati, OH 
45217 (US). 



(54) Title: FABRIC SOFTENING COMPOSITIONS 



(57) Abstract 

The present invention relates to a liquid fabric softening composition comprising a cationic biodegradable fabric softener and 
alkoxylated amino-functional polymer, whereby said combination provides an increased color care on treated fabrics but also enables 
use of a higher level of polymer without being detrimental to the stability of the composition. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


KS 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


Gil 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KK 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzsian 


NO 


Norway 


ZVY 


Zimbabwe 


CI 


Cote d'lvotre 


KP 


Democratic People** 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KK 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 98/12289 



PCT/US97/I6379 



1 

Fabric softening compositions 



Field of the invention 

The present invention relates to liquid fabric softening compositions 
which provide care to the colors of fabrics. 



Background of the invention 

The appearance of colored fabrics, e.g., clothing, bedding, household 
fabrics like table linens is one of the area of concern to consumers. 
Indeed, upon typical consumer's uses of the fabrics such as wearing, 
washing, rinsing and/or tumble-drying of fabrics, a loss in the fabric 
appearance; which is at least partly due to loss of color fidelity and color 
definition, is observed. Such a problem of color loss is even more acute 
after multiwash cycles. 

It is therefore an object of the invention to provide a composition which 
provides improved color care to the laundered fabrics, especially after 
multiwash cycles. 

The Applicant has now surprisingly found that the combination of a 
cationic biodegradable fabric softener and a specific alkoxylated amino- 
functional polymer in a liquid fabric softening composition overcomes the 
problem. 



Another advantage of the composition of the invention is that said 
specific alkoxylated amino-functional polymers can be formulated at 
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higher levels in fabric softening compositions, without being detrimental 
to the stability of the composition, thereby increasing the color care 
benefit. Indeed, it has been surprisingly found that, compared to non- 
alkoxylated amino-functional polymers, alkoxylated amino-functional 
polymers present at a level above 1 % by weight of the fabric softening 
composition do not produce a storage instability of the resulting product. 

EP 43,622 discloses fabric softening compositions comprising a water- 
insoluble cationic fabric softener and a polyethylene imine as part of a 
two-component viscosity regulator. One example is disclosing di(2- 
tallowylamidolethyl methyl ammonium chloride) in combination with 
ethoxylated polyethylene imine having a molecular weight of 60.000. No 
other biodegradable fabric softeners are described. The compositions of 
the '622 are said to display viscosity control. 

Summary of the invention 

The present invention is a liquid fabric softening composition comprising 
a cationic biodegradable fabric softener and an alkoxylated amino- 
functional polymer, wherein said alkoxylated amino-functional polymer is 
a non-oxidised, non-quaternised alkoxylated polyalkylene imine; and 
with the proviso that when said biodegradable cationic fabric softener is 
di(2-tallowylamido)ethyl methyl ammonium chloride), said amino- 
functional polymer is not an ethoxylated polyethyleneimine having a 
weight ratio of polyethyleneimine to ethylene oxide of 1.3:1 and a 
molecular weight of 60.000. 

In another aspect of the invention, there is provided a method for 
providing color care on treated fabrics which comprises the step of 
contacting said fabrics in the rinse cycle with an aqueous medium 
containing said liquid fabric softening composition. 
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Detailed description of the invention 



Cationic biodegradable fabric softener 

A cationic biodegradable fabric softener is an essential component for 
the purpose of the invention. Typical levels of said fabric softener 
components within the liquid fabric softening composition are from 1 % 
to 80% by weight of the compositions. Depending on the composition 
execution which can be dilute with a preferred level of fabric softener 
components from 1 % to 5%, or concentrated, with a preferred level of 
fabric softener components from 5% to 80%, more preferably 10% to 
50%, most preferably 15% to 35% by weight of the composition. 

Said materials and fabric softening compositions containing them are 
disclosed in numerous publications such as EP-A-0,040,562, and EP-A- 
0,239,910. 

The quaternary ammonium compounds and amine precursors herein have 
the formula (I) or (II), below : 




(I) 



or 



R3 R3 



+ N— (CH2)n-CH CH2 

R3 q d» 



X 




(ID 
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wherein Q is selected from -O-C(O)-, -C(0)-0-, -0-C(0)-0-, -NR 4 -C(0)-, - 
C(0)-NR*-; 

R1 is (CH 2 ) n -Q-T2 or T 3 ; 

R2 is (CH 2 )m-Q-T4 or T5 or R 3 ; 

R 3 is C1-C4 alkyl or C1-C4 hydroxyalkyl or H; 

R 4 is H or C1-C4 alkyl or C-|-C4 hydroxyalkyl; 

T 1, T 2 T 3 T* T 5 are independently C-j 1-C22 a'M or alkenyl; 

n and m are integers from 1 to 4; and 

X" is a softener-compatible anion. 

Non-limiting examples of softener-compatible anions include chloride or 
methyl sulfate. 

The alkyl, or alkenyl, chain T 1 , T 2 , T 3 , T 4 , T 5 must contain at least 1 1 
carbon atoms, preferably at least 16 carbon atoms. The chain may be 
straight or branched. 

Tallow is a convenient and inexpensive source of long chain alkyl and 
alkenyl material. The compounds wherein T^, T 2 , j3 f T 4 , T^ represent 
the mixture of long chain materials typical for tallow are particularly 
preferred. 

Specific examples of quaternary ammonium compounds suitable for use 
in the aqueous fabric softening compositions herein include : 

1 ) N,N-di(tallowyl-oxy-ethyl)-N,N-dimethyl ammonium chloride; 

2) N,N-di(tatlowy»-oxy-ethyl)-N-methyl, N-(2-hydroxyethyl) ammonium 
chloride; 

3) N # N-di{2-taUowyl-oxy-2-oxo-ethyl)-N,N-dimethyl ammonium chloride; 

4) N,N-di(2-tallowyl-oxy-ethylcarbonyl-oxy-ethyl)-N,N-dimethyl 
ammonium 

chloride; 

5) N-(2-tallowyl-oxy-2-ethyl)-N-{2-tallowyl-oxy-2-oxo-ethyl)-N f N- 
dimethyl ammonium chloride; 

6) N,N,N-tri(tallowyl-oxy-ethyl)-N-methyl ammonium chloride; 

7) N-{2-tallowyl-oxy-2-oxo-ethyl)-N-(tallowyl-N,N-dimethyl-ammonium 
chloride; 

8) N-methyl-N-(3-taIlowamidopropyl),N-(2-tallowoyloxyethyl) ammonium 
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chloride; 

9) 1 ,2-ditallowyl-oxy-3-trimethylammoniopropane chloride; 
and mixtures of any of the above materials. 

Of these, compounds 1-8 are examples of compounds of Formula (I); 
compound 9 is a compound of Formula (II). Particularly preferred is N,N- 
di(tallowyl-oxy-ethyl)-N,N-dimethyl ammonium chloride, where the tallow 
chains are at least partially unsaturated. The level of unsaturation of the 
tallow chain can be measured by the Iodine Value (IV) of the 
corresponding fatty acid, which in the present case should preferably be 
in the range of from 5 to 100 with two categories of compounds being 
distinguished, having a IV below or above 25. 

Indeed, for compounds of Formula (I) made from tallow fatty acids 
having a IV of from 5 to 25, preferably 15 to 20, it has been found that 
a cis/trans isomer weight ratio greater than 30/70, preferably greater 
than 50/50 and more preferably greater than 70/30 provides optimal 
concentrability. For compounds of Formula (I) made from tallow fatty 
acids having a IV of above 25, the ratio of cis to trans isomers has been 
found to be less critical unless very high concentrations are needed. 

Other examples of suitable quaternary ammoniums of Formula (I) and (II) 
are obtained by, e.g. : 

- replacing "tallow" in the above compounds with, for example, coco, 
palm, lauryl, oleyl, ricinoleyl, stearyl, palmityl, or the like, said fatty 
acyl chains being either fully saturated, or preferably at least partly 
unsaturated; 

- replacing "methyl" in the above compounds with ethyl, ethoxy, propyl, 
propoxy, isopropyl, butyl, isobutyl or t-butyl; 

- replacing "chloride" in the above compounds with bromide, 
methylsulfate, formate, sulfate, nitrate, and the like. 

In fact, the anion is merely present as a counterion of the positively 
charged quaternary ammonium compounds. The nature of the counterion 
is not critical at all to the practice of the present invention. The scope of 
this invention is not considered limited to any particular anion. 
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By "amine precursors thereof" is meant the secondary or tertiary amines 
corresponding to the above quaternary ammonium compounds, said 
amines being substantially protonated in the present compositions due to 
the pH values. 

For the preceding biodegradable fabric softening agents, the pH of the 
compositions herein is an essential parameter of the present invention. 
Indeed, it influences the stability of the quaternary ammonium or amine 
precursors compounds, especially in prolonged storage conditions. 

The pH, as defined in the present context, is measured in the neat 
compositions at 20°C. For optimum hydrolytic stability of these 
compositions, the neat pH, measured in the above-mentioned conditions, 
must be in the range of from 2.0 to 4.5. Preferably, where the liquid 
fabric softening compositions of the invention are in a diluted form, the 
pH of the neat composition is in the range of 2.0 to 3.0. The pH of these 
compositions herein can be regulated by the addition of a Bronsted acid. 

Examples of suitable acids include the inorganic mineral acids, carboxylic 
acids, in particular the low molecular weight (C1-C5) carboxylic acids, 
and alkylsulfontc acids. Suitable inorganic acids include HCI, H2SO4, 
HNO3 and H3PO4. Suitable organic acids include formic, acetic, citric, 
methylsulfonic and ethylsulfonic acid. Preferred acids are citric, 
hydrochloric, phosphoric, formic, methylsulfonic acid, and benzoic acids. 
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Alkoxvlated amino-functional polymer 

The other essential component of the invention is a non-oxidised, non- 
quaternised alkoxylated polyalkylene imine. Typically, the amino- 
functional polymers for use herein have a molecular weight between 200 
and 1 0 6 , preferably between 600 and 20,000, most preferably between 
1000 and 10,000. 

Preferably, the amino-functional polymers of the present invention are 
selected from 



a)-linear or non-cyclic polyamines having a backbone of the formula: 



[RW-RJrtfl — [N - R]nf-[N " R]n~NR2 
b)-cyclic polyamines having a backbone of the formula: 

R' I R 

[Ri>N -R]n-k+ 1— [N-R] m -[N- R] n — [N - R]k"NR^ 

and mixtures thereof; 

wherein in at least one of the polyamine backbone NR' units, R' is 

— (RlO)xB 

and wherein the backbone linking R units are selected from the group 
consisting of C2-C 1 2 alkylene, C4-C 1 2 alkenylene, C3-C 1 2 
hydroxyalkylene, C4-C12 dihydroxy-alkylene, C8-C12 dialkylarylene, - 
{R^xRl-, -(RTojxR^tORljx-, 

(CH 2 CH(OR2)CH20) z (RlO) y Rl{OCH 2 CH{OR2)CH2)w^ -C(0)(R4) r C{0)-, 
-CH2CH(OR 2 )CH2^ and mixtures thereof; wherein R 1 is selected from 
the group consisting of C2-C6 alkylene, C3-C6 alkyl substituted alkylene, 
and mixtures thereof; R2 is selected from the group consisting of 
hydrogen, -(R 1 0) x B, and mixtures thereof; R 4 is selected from the group 
consisting of C*|-Ci2 alkylene, C4 C-J2 alkenylene, C8-C12 arylalkylene, 
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C6~Cio arylene, ar| d mixtures thereof; R^ is selected from the group 
consisting of C<|-C-|2 alkylene, C3-C12 hydroxyalkylene, C4-C12 
dihydroxy-alkylene, Cs-Ct2 dialkylarylene, -C(OK -C(0)NHR 6 NHC(0>-, - 
r1(OR1)-, -C(0)(R 4 ) r C(0)-, -CH 2 CH|OH)CH 2 -, 

CH 2 CH(OH)CH20(RlO) y R 1 OCH 2 CH{OH)CH2-, and mixtures thereof; R6 
is selected from the group consisting of C2-C12 alkylene or Cg-C^ 
arylene; R* units are selected from the group consisting of hydrogen, C-|- 
C22 a'^V'/ C3-C22 alkenyl, C7-C22 arylalkyl, C2-C22 hydroxyalkyl, - 
(CH 2 )pC0 2 M # -(CH 2 )qS0 3 M r -CH(CH2C02M)C0 2 M, -(CH 2 ) p P0 3 M, - 
(R^O) x B, -C(0)R3, and mixtures thereof; B is selected from the group 
consisting of hydrogen, Cf-Ce alkyl, -{CH2) q S03M, -(CH2)pC02M, - 
(CH 2 )q(CHS03M)CH2S0 3 M, (CH 2 >q-(CHS02M)CH 2 S03M # 
{CH2> p P0 3 M, -P0 3 M, and mixtures thereof; R 3 is selected from the 
group consisting of C^-Cis alk Yl C 7 C 12 arylalkyl, C7-C 12 alkyl 
substituted aryl, Cg-Ci2 ar Y'' and mixtures thereof; M is hydrogen or a 
water-soluble cation in sufficient amount to satisfy charge balance; X is 
a water-soluble anion; m has the value from 2 to about 700; n has the 
value from 0 to about 350; p has the value from 1 to 6, q has the value 
from 0 to 6; r has the value of 0 or 1 ; w has the value 0 or 1 ; x has the 
value from 1 to 100; y has the value from 0 to 100; z has the value 0 or 
1. 

Preferably x has a value lying in the range of from 1 to 20, preferably 
from 1 to 10. 

Preferably, R is selected from the group consisting of C2~Ci2 alkylene, 
c 3~C*i2 hydroxyalkylene, C4-C12 dihydroxyalkylene, C8-C12 
dialkylarylene, -<R 1 0) X R 1 -(R 1 0) x R 5 (OR 1 ) x -, 

(CH2CH(OH)CH 2 0) z (R 1 0) y R 1 -(OCH 2 CH{OH)CH 2 ) w > 
CH2CH(OR2)CH2-, and mixtures thereof, more preferably R is selected 
from the group consisting of C2-C12 alkylene, C3-C12 hydroxyalkylene, 
C4-C-J 2 dihydroxyalkylene, -(R 1 O^R 1 -, (R 1 0) X R 5 (OR 1 ) x -, 

(CH2CH(OH)CH 2 0) 2 (R l O) y R 1 (OCH2CH{OH)CH2)w^ and mixtures 
thereof, most preferably R is selected from the group consisting of C2- 
Cs alkylene, C 3 hydroxyalkylene and mixtures thereof. A most preferred 
R group is C2-C6 alkylene. 
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Preferably, R 1 is selected from the group consisting of C2-C6 alkylene, 
C3-C6 a'ky' substituted alkylene, and mixtures thereof, more preferably 
R 1 is ethylene. 

Preferably, R 2 is hydrogen. 

Preferably, R 3 is selected from the group consisting of C-\-C*\2 alkyl, C7- 
C12 alkylarylene, and mixtures thereof, more preferably R 3 is selected 
from the group consisting of Ci-Ci2 alkyl and mixtures thereof, most 
preferably R 3 is selected from the group consisting of C-|-Cg alkyl and 
mixtures thereof. A most preferred group for R 3 is methyl. 

Preferably, R 4 is selected from the group consisting of C2-C12 alkylene, 
c 8~ c 12 arylalkylene, and mixtures thereof, more preferably R 4 is 
selected from the group consisting of C2-C6, most preferably R 4 is 
ethylene or butylene. 

Preferably R 5 is selected from the group consisting of ethylene, -C{0)-, 
-C(0)NHR 6 NHC(0)-, -R 1 (ORl ) y -, (CH 2 CH(0H)CH20) Z (R1 0) y Rl - 
(OCH2CH(OH)CH2>w -> ~CH2CH(OH)CH2-, and mixtures thereof, more 
preferably R 5 is -CH 2 CH{OH)CH 2 -. 

Preferably R' units are selected from the group consisting of hydrogen, 
C3-C22 hydroxyalkyl, benzyl, C^-C 2 2 alkyl, -(RlO> x B, -C(0)R 3 , - 
(CH2) p C02"M"*\ ~(CH2) q S03-M + , -CH(CH 2 CC>2M)C02M and mixtures 
thereof, more preferably R' units are selected from the group consisting 
of hydrogen, C1-C22 a, M' -Wo^B, -C(0)R 3 , and mixtures thereof, 
most preferably R' units are -{R 1 0) x B. 

Preferably B units are selected from the group consisting of hydrogen, 
C r C 6 alkyl, -<CH 2 )qS0 3 M, -{CH2)q(CHS0 3 M)CH 2 S03M, 
(CH2>q(CHS02M)-CH2S03M, and mixtures thereof, more preferably B is 
selected from the group consisting of hydrogen, -{CH2)qS03M, - 
(CH2)q(CHS0 3 M)CH2S0 3 M, -(CH2)q(CHS02M)-CH 2 S0 3 M, and 
mixtures thereof, most preferably B is selected from the group consisting 
of hydrogen, wherein q has the value from 0 to 3. 
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When no modification or substitution is made on a nitrogen then 
hydrogen atom will remain as the moiety representing R\ 

Preferably the compounds of the present invention comprise polyamines 
having a ratio of m : n that is at least 1:1 but may include linear 
polymers (n equal to 0) as well as a range as high as 10:1, preferably the 
ratio is 2:1. When the ratio of m:n is 2:1, the ratio of 
primary:secondary:tertiary amine moieties, that is the ratio of -RNH 2 , - 
RNH, and -RN moieties, is 1 :2:1 . ' 
R units are preferably selected from the group consisting of ethylene, 
1.2-propylene, 1 ,3-propylene, and mixtures thereof, more preferably 
ethylene. R units serve to connect the amine nitrogens of the backbone. 

The preferred polyamines of the present invention comprise backbones 
wherein less than 50% of the R groups comprise more than 3 carbon 
atoms. The use of two and three carbon spacers as R moieties between 
nitrogen atoms in the backbone is advantageous for controlling the fabric 
appearance enhancement properties of the molecules. More preferred 
embodiments of the present invention comprise less than 25% moieties 
having more than 3 carbon atoms. Yet more preferred backbones 
comprise less than 10% moieties having more than 3 carbon atoms. 
Most preferred backbones comprise 100% ethylene moieties. 

The amino-functional polymers of the present invention comprise 
homogeneous or non-homogeneous polyamine backbones, preferably 
homogeneous backbones. For the purpose of the present invention the 
term "homogeneous polyamine backbone" is defined as a polyamine 
backbone having R units that are the same (i.e., all ethylene). However, 
this sameness definition does not exclude polyamines that comprise 
other extraneous units comprising the polymer backbone that are present 
due to an artifact of the chosen method of chemical synthesis. For 
example, it is known to those skilled in the art that ethanolamine may be 
used as an "initiator" in the synthesis of polyethyleneimines, therefore a 
sample of polyethyleneimine that comprises one hydroxyethyl moiety 
resulting from the polymerization "initiator" would be considered to 
comprise a homogeneous polyamine backbone for the purposes of the 
present invention. 
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For the purposes of the present invention the term "non-homogeneous 
polymer backbone" refers to polyamine backbones that are a composite 
of one or more alkylene or substituted alkylene moieties, for example, 
ethylene and 1 ,2-propylene units taken together as R units 

Other polyamines that comprise the backbone of the compounds of the 
present invention are generally polyalkyieneimines (PAI's), preferably 
polyethyleneimines (PEl's). The PEl's which comprise the preferred 
backbones of the polyamines of the present invention can be prepared, 
for example, by polymerizing ethyleneimine in the presence of a catalyst 
such as carbon dioxide, sodium bisulfite, sulfuric acid, hydrogen 
peroxide, hydrochloric acid, acetic acid, etc. Specific methods for 
preparing PEl's are disclosed in U.S. Patent 2,182,306, Ulrich et al., 
issued December 5, 1939; U.S. Patent 3,033,746, Mayle et al., issued 
May 8, 1962; U.S. Patent 2,208,095, Esselmann et ah, issued July 16, 
1940; U.S. Patent 2,806,839, Crowther, issued September 17, 1957; 
and U.S. Patent 2,553,696, Wilson, issued May 21, 1951 (all herein 
incorporated by reference). In addition to the linear and branched PEI*s, 
the present invention also includes the cyclic amines that are typically 
formed as artifacts of synthesis. The presence of these materials may 
be increased or decreased depending on the conditions chosen by the 
formulator. 

An example of amino-functional polymer comprising a PEI backbone 
wherein n is 6 and m is 5 comprising a partial substitution of nitrogens 
by replacement of hydrogen with a hydroxyethyl unit, -CH2CH2OH, has 
the formula 
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H 



Hoa^2CH^^^r^ s ^ N 



^ ^ CH2CH2OH 




N ^s^NHCH2CH 2 OH 



An example of amino-functional polymer comprising a PEI backbone 
wherein n is 6 and m is 5 and all substitutable nitrogens are modified by 
replacement of hydrogen with a hydroxyethyl unit, -CH2CH2OH, has the 
formula 



MOCH2CH2)] 



N[(OfzCH23)Hh 

HOCTl 2 CH2^^^N[(CH^CItp^l2 




fH(OCH20i2)i 



\ lsr -^^N[(ai 2 CHP)Hb 
I^NI(CH2CHP)H)2 



An example of amino-functional polymer comprising a PEI backbone 
wherein n is 6 and m is 5 and all substitutable nitrogens are modified by 
replacement of hydrogen with a polyoxyalkyleneoxy unit, 
(CH2CH20)7H, has the formula 
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(H((XH2CH2W^ N[(CH2QI2D)tH12 

L N J H(CKJl 2 pi2>7-. N ^^N[(CH2CH20> 7 Hj2 

(aijCHpyTH ^| ^ (CHzCHphH 

(CH2CH2C»7H (CH2CH2p)7H (CH2CH2OW 

L^NI(CH2atP)7Hl2 



The polyamines of the present invention may develop undesirable off- 
colors due to impurities present as artifacts of their preparation or 
produced during processing or handling of the polyamines. In the case 
where the presence of color is unacceptable in the final formulation, the 
processor or formulator may apply one or more known procedures for 
"de-colorizing- the polyamines of the present invention. This de- 
colorizing may be accomplished at any stage in the processing of the 
polyamines disclosed herein, provided said processing does not limit or 
diminish the effectiveness of the final fabric appearance enhancement 
agents. 

Commercially available alkoxylated amino-functional polymer suitable for 
use herein are hydroxyethylated poly(ethyleneimine) from Polysciences, 
with a MW2000, and 80% hydroxyethylated poly(ethyleneimine) from 
Aldrich. 

A typical amount of amtno-functional polymer to be employed in the 
composition of the invention is of at least 0.01 % by weight, preferably 
of at least 1 % by weight, more preferably of from 1 % to 50% by weight 
of the composition, most preferably of from 1% to 10% by weight and 
even most preferred from 1 % to 5% by weight of the composition. 
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Liquid carrier 



The composition of the invention will also contain a liquid carrier 
Suitable liquid carriers are selected from water, organic solvents and 
matures thereof. The liquid carrier employed in the instant compositions 
is preferably at least primarily water due to its low cost relative 
availability, safety, and environmental compatibility. The level of water in 
the liquid carrier is preferably at least 50%, most preferably at least 
60%, by weight of the carrier. Mixtures of water and low molecular 
weight, e.g.. <200, organic solvent, e.g., lower alcohol such as ethanol 
propanol, isopropanol or butanol are useful as the carrier liquid. Low 
molecular weight alcohols include monohydric. dihydric (glycol, etc.) 
trihydric (glycerol, etc.), and higher polyhydric (polyols) alcohols. 

The composition may also contain optional components which may be 
suitable for further improving the aesthetic appearance of the fabrics 
treated therewith. Suitable optional components include a polyolefin 
dispersion, a cationic dye fixing agent, additional fabric softener, and 
mixtures thereof. 



Dispersible polvolefin 

A polyolefin dispersion may optionally be used in the composition of the 
invention in order to provide anti-wrinkles and improved water 
absorbency benefits to the fabrics. Preferably, the polyolefin is a 
polyethylene, polypropylene or mixtures thereof. The polyolefin may be 
at least partially modified to contain various functional groups, such as 
carboxyl, carbonyl, ester, ether, alkylamide, sulfonic acid or amide 
groups. More preferably, the polyolefin employed in the present invention 
is at least partially carboxyl modified or, in other words, oxidized. In 
particular, oxidized or carboxyl modified polyethylene is preferred in the 
compositions of the present invention. 

For ease of formulation, the polyolefin is preferably introduced as a 
suspension or an emulsion of polyolefin dispersed by use of an 
emulsifing agent. The polyolefin suspension or emulsion preferably has 
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from 1 to 50%, more preferably from 10 to 35% by weight, and most 
preferably from 15 to 30% by weight of polyolefin in the emulsion. The 
polyolefin preferably has a molecular weight of from 1,000 to 15,000 
and more preferably from 4,000 to 10,000. 

When an emulsion is employed, the emulsifier may be any suitable 
emulsification or suspending agent- Preferably, the emulsifier is a 
cationic, nonionic, zwitterionic or anionic surfactant or mixtures thereof. 
Most preferably, any suitable cationic, nonionic or anionic surfactant may 
be employed as the emulsifier. Preferred emulsifiers are cationic 
surfactants such as the fatty amine surfactants and in particular the 
ethoxylated fatty amine surfactants. In particular, the cationic 
surfactants are preferred as emulsifiers in the present invention. The 
polyolefin is dispersed with the emulsifier or suspending agent in a ratio 
of emulsifier to polyolefin of from 1 :10 to 3:1 . Preferably, the emulsion 
includes from 0.1 to 50%, more preferably from 1 to 20% and most 
preferably from 2.5 to 10% by weight of emulsifier in the polyolefin 
emulsion. Polyethylene emulsions and suspensions suitable for use in 
the present invention are available under the tradename VELUSTROL 
from HOECHST Aktiengesellschaft of Frankfurt am Main, Germany. In 
particular, the polyethylene emulsions sold under the tradename 
VELUSTROL PKS, VELUSTROL KPA, or VELUSTROL P-40 may be 
employed in the compositions of the present invention. 

The compositions of the present invention contain from 0.01 % to 8% by 
weight of the dispersible polyolefin. More preferably, the compositions 
include from 0.1% to 5% by weight and most preferably from 0.1% to 
3% by weight of the polyolefin. When the polyolefin is added to the 
compositions of the present invention as an emulsion or suspension, the 
emulsion or suspension is added at sufficient enough quantities to 
provide the above noted levels of dispersible polyolefin in the 
compositions. 

Cationic dve fixing agent 



Another optional component suitable for use herein is a cationic dye 
fixing agent. Cationic dye fixing agents, or "fixatives", are well-known. 



WO 98/12289 



16 



PCT/US97/16379 



commercially available materials which are designed to improve the 
appearance of dyed fabrics by minimizing the loss of dye from fabrics 
due to washing but which are not fabric softeners. Cationic dye fixatives 
are based on various quaternized or otherwise cationically charged 
organic nitrogen compounds. Cationic fixatives are available under 
various trade names from several suppliers. Representative examples 
include: CROSCOLOR PMF {July 1981, Code No. 7894) and 
CROSCOLOR NOFF (January 1988, Code No. 8544) from Crosfield; 
INDOSOL E-50 (February 27, 1984, Ref. No. 6008.35.84; 
polyethyleneamine-based) from Sandoz; SANDOFIX TPS, which is also 
available from Sandoz and is a preferred polycationic fixative for use 
herein and SANDOFIX SWE (cationic resinous compound), REWIN SRF, 
REWIN SRF-0 and REWIN DWR from CHT-Beitlich GMBH and Tinofix® 
ECO available from Ciba-Geigy. 

Other cationic dye fixing agents are described in "Aftertreatments for 
improving the fastness of dyes on textile fibres" by Christopher C. Cook 
(REV. PROG. COLORATION Vol. 12, 1982). Dye fixing agents suitable 
for use in the present invention are ammonium compounds such as fatty 
acid - diamine condensates e.g. the hydrochloride, acetate, metosulphate 
and benzyl hydrochloride of oleyldiethyl aminoethylamide, oleylmethyl- 
diethylenediaminemethosulphate, monostearyl-ethylene 
diaminotrimethylammonium methosulphate and oxidized products of 
tertiary amines; derivatives of polymeric alkyidiamines, polyamine- 
cyanuric chloride condensates and aminated glycerol dichlorohydrins. 

A typical amount of dye fixing agent to be employed in the composition 
of the invention is preferably of from 0.001% to 10% by weight of the 
composition, preferably from 0.1% to 5% by weight, more preferably of 
from 0.5% to 5% by weight of the composition. 

Additional fabric softener 

The composition of the invention may also contain additional fabric 
softener components. These may be selected from non-biodegradable 
cationic, nonionic, amphoteric or anionic fabric softening material. 
Disclosure of such materials may be found in US 4,327,133; US 
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4,421,792; US 4,426,299; US 4,460,485; US 3,644,203; US 
4,661,269; U.S 4,439,335; U.S 3,861,870; US 4,308,151; US 
3,886,075; US 4,233,164; US 4,401,578; US 3,974,076; US 
4,237,016 and EP 472,178. 

Non-biodegradable cationic fabric softening components include the 
water-insoluble quaternary-ammonium fabric softening actives, the most 
commonly used having been di-long alkyl chain ammonium chloride or 
methyl sulfate. 

Preferred cationic softeners among these include the following: 

1) ditallow dimethylammonium chloride (DTDMAC); 

2) dihydrogenated tallow dimethylammonium chloride; 

3) dihydrogenated tallow dimethylammonium methylsulfate; 

4) distearyl dimethylammonium chloride; 
5} dioleyl dimethylammonium chloride; 

6) dipalmityl hydroxyethyl methylammonium chloride; 

7) stearyl benzyl dimethylammonium chloride; 

8) tallow trimethylammonium chloride; 

9) hydrogenated tallow trimethylammonium chloride; 

10) Ci2~14 a 'M hydroxyethyl dimethylammonium chloride; 

1 1 ) c 1 2-1 8 a,k V' dihydroxyethyl methylammonium chloride; 

1 2) di(stearoyloxyethyl) dimethylammonium chloride 
(DSOEDMAC); 

1 3) dHtallowoyloxyethyl) dimethylammonium chloride; 

14) ditallow imidazolinium methylsulfate; 

1 5) 1 -{2-tallowylamidoethyl)-2-tallowyl imidazolinium 
methylsulfate. 

Nonionic fabric softener materials have an HLB of from about 2 to about 
9, more typically from about 3 to about 7. Such nonionic fabric softener 
materials tend to be readily dispersed either by themselves, or when 
combined with other materials such as single-long-chain alkyl cationic 
surfactant described in detail hereinafter. Dispersibility can be improved 
by using more single-long-chain alkyl cationic surfactant, mixture with 
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other materials as set forth hereinafter, use of hotter water, and/or more 
agitation. In general, the materials selected should be relatively 
crystalline, higher melting, (e.g. >40°C) and relatively water-insoluble. 

Preferred nonionic softeners are fatty acid partial esters of polyhydric 
alcohols, or anhydrides thereof, wherein the alcohol, or anhydride, 
contains from 2 to 18, preferably from 2 to 8, carbon atoms, and each 
fatty acid moiety contains from 12 to 30, preferably from 16 to 20, 
carbon atoms. Typically, such softeners contain from 1 to 3, preferably 
2 fatty acid groups per molecule. 



The polyhydric alcohol portion of the ester can be ethylene glycol, 
glycerol, poly (e.g., di-, tri-, tetra, penta-, and/or hexa-) glycerol, xylitol, 
sucrose, erythritol, pentaerythritol, sorbitol or sorbitan. Sorbitan esters 
and polyglycerol monostearate are particularly preferred. 

The fatty acid portion of the ester is normally derived from fatty acids 
having from 12 to 30, preferably from 16 to 20, carbon atoms, typical 
examples of said fatty acids being lauric acid, myristic acid, palmitic acid, 
stearic acid and behenic acid. 

Highly preferred optional nonionic softening agents for use in the present 
invention are the sorbitan esters, which are esterified dehydration 
products of sorbitol, and the glycerol esters. 

Commercial sorbitan monostearate is a suitable material. Mixtures of 
sorbitan stearate and sorbitan palmitate having stearate/palmitate weight 
ratios varying between about 10:1 and about 1:10, and 1,5-sorbitan 
esters are also useful. 

Glycerol and polyglycerol esters, especially glycerol, diglycerol, 
triglyceroi, and polyglycerol mono- and/or di-esters, preferably mono-, are 
preferred herein (e.g. polyglycerol monostearate with a trade name of 
Radiasurf 7248). 
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Useful glycerol and polyglycerol esters include mono-esters with stearic, 
oleic, palmitic, lauric. isostearic, myristic, and/or behenic acids and the 
diesters of stearic, oleic, palmitic, lauric, isostearic. behenic, and/or 
myristic acids. It is understood that the typical mono-ester contains some 
di- and tri-ester, etc. 

The "glycerol esters" also include the polyglycerol, e.g., diglycerol 
through octaglycerol esters. The polyglycerol polyols are formed by 
condensing glycerin or epichlorohydrin together to link the glycerol 
moieties via ether linkages. The mono- and/or diesters of the polyglycerol 
polyols are preferred, the fatty acyl groups typically being those 
described hereinbefore for the sorbitan and glycerol esters. 

Additional components 

The composition may also optionally contain additional components such 
as enzymes, surfactant concentration aids, electrolyte concentration aids, 
stabilisers, such as well-known antioxidants and reductive agents, soil 
release polymers, emulsifiers, bacteriocides, colorants, perfumes, 
preservatives, optical brighteners, anti-ionisation agents, antifoam agents 
and mixtures thereof. These ingredients, especially the minor ingredients, 
and especially perfume, can be usefully added with, and preferably 
protected by, "carrier materials" such as zeolites, starch, cyclodextrin, 
wax, etc. 

Enzymes 

The composition herein can optionally employ one or more enzymes such 
as lipases, proteases, cellulase, amylases and peroxidases. A preferred 
enzyme for use herein is a cellulase enzyme. Indeed, this type of enzyme 
will further provide a color care benefit to the treated fabric. Cellulases 
usable herein include both bacterial and fungal types, preferably having a 
pH optimum between 5 and 9.5. U.S. 4,435,307, Barbesgoard et al. 
March 6, 1984, discloses suitable fungal cellulases from Humicola 
insolens or Humicola strain DSM1800 or a cellulase 21 2-producing 
fungus belonging to the genus Aeromonas, and cellulase extracted from 
the hepatopancreas of a marine mollusk, Dolabella Auricula Solander. 
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Suitable cellulases are also disclosed in GB-A-2.075.028; GB-A- 
2.095.275 and DE-OS-2.247.832. CAREZYME® and CELLUZYME® 
(Novo) are especially useful. Other suitable cellulases are also disclosed 
in WO 91/17243 to Novo, WO 96/34092, WO 96/34945 and EP-A- 
0,739,982. 

In practical terms for current commercial preparations, typical amounts 
are up to about 5 mg by weight, more typically 0.01 mg to 3 mg, of 
active enzyme per gram of the composition. Stated otherwise, the 
compositions herein will typically comprise from 0.001% to 5%, 
preferably 0.01 %-1 % by weight of a commercial enzyme preparation. In 
the particular cases where activity of the enzyme preparation can be 
defined otherwise such as with cellulases, corresponding activity units 
are preferred (e.g. CEVU or cellulase Equivalent Viscosity Units). For 
instance, the compositions of the present invention can contain cellulase 
enzymes at a level equivalent to an activity from about 0.5 to 1000 
CEVU/gram of composition. Cellulase enzyme preparations used for the 
purpose of formulating the compositions of this invention typically have 
an activity comprised between 1,000 and 10,000 CEVU/gram in liquid 
form, around 1 ,000 CEVU/gram in solid form. 

Surfactant concentration aids 

Surfactant concentration aids may also optionally be used. When used, 
said surfactant concentration aid will help achieving the desired finished 
product viscosity as well as stabilising the finished product upon storage. 
Surfactant concentration aids are typically selected from single long 
chain alkyl cationic surfactants, a nonionic ethoxylated surfactant, amine 
oxides, fatty acids, and mixtures thereof, typically used at a level of from 
0 to 1 5% by weight of the composition. 

Single long chain alkvl cationic surfactants 

Such mono-long-chain-alkyl cationic surfactants useful in the present 
invention are, preferably, quaternary ammonium salts of the general 
formula : 
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[R 2 N + R 3 ] X- 



wherein the R 2 group is C10-C22 h V drocarbon 9 rou P' Preferably C12- 
C18 a,k V group of the corresponding ester linkage interrupted group with 
a short alkylene (C1-C4) group between the ester linkage and the N, and 
having a similar hydrocarbon group, e.g., a fatty acid ester of choline, 
preferably C12-C14 (coco) choline ester and/or Ci6'Cis tallow choline 
ester at from 0.1 % to 20% by weight of the softener active. Each R is a 
C1-C4 alkyl or substituted (e.g ? , hydroxy) alkyl, or hydrogen, preferably 
methyl, and the counterion X" is a softener compatible anion, for 
example, chloride, bromide, methyl sulfate, etc. 

Other cationic materials with ring structures such as alkyl imidazoline, 
imidazolinium, pyridine, and pyridinium salts having a single Ci2* c 30 
alkyl chain can also be used. Very low pH is required to stabilize, e.g., 
imidazoline ring structures. 

Some alkyl imidazolinium salts and their imidazoline precursors useful in 
the present invention have the general formula : 




wherein Y 2 is -C{0)-0-, -0-(0)C-, -C(0)-N<R5)-, or -N(R 5 )-C{0)- in which 
R5 is hydrogen or a C1-C4 alkyl radical; R 6 is a C!-C 4 alkyl radical or H 
{for imidazoline precursors); R 7 and R 8 are each independently selected 
from R and R 2 as defined hereinbefore for the single-long-chain cationic 
surfactant with only one being R2. 

Some alkyl pyridinium salts useful in the present invention have the 
general formula : 
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wherein R 2 and X- are as defined above. A typical material of this type 
is cetyl pyridinium chloride. 

Nonionic ethoxvlated surfactant 

Suitable nonionic surfactants for use herein include addition products of 
ethylene oxide and, optionally, propylene oxide, with fatty alcohols, fatty 
acids and fatty amines. 

Suitable compounds are substantially water-soluble surfactants of the 
general formula : 

R 2 - Y - {C 2 H 4 0) z - C 2 H 4 OH 

wherein R 2 is selected from primary, secondary and branched chain alkyl 
and/or acyl hydrocarbyl groups; primary, secondary and branched chain 
alkenyl hydrocarbyl groups; and primary, secondary and branched chain 
alkyl- and alkenyl-substituted phenolic hydrocarbyl groups; said 
hydrocarbyl groups having a hydrocarbyl chain length of up to 20, 
preferably from 1 0 to 18 carbon atoms. 

Y is typically -0-, -C{0)0-, -C(0)N(R)-, or -C{0)N(R)R-, in which R 2 and 
R, when present, have the meanings given hereinbefore, and/or R can be 
hydrogen, and z is of from 5 to 50, preferably of from 1- to 30. 

The nonionic surfactants herein are characterized by an HLB (hydrophilic- 
lipophilic balance) of from 7 to 20, preferably from 8 to 15. 

Examples of particularly suitable nonionic surfactants include 

Straight-Chain, Primary Alcohol Alkoxylates such as tallow alcohol- 
EO(1 1), tallow alcohol-EO(18), and tallow alcohol-EO<25); 



WO 98/12289 PCT/US97/16379 

23 

- Straight-Chain, Secondary Alcohol Alkoxylates such as 2-Ci6EO{1 1); 
2-C2oEO(1 1); and 2-C 16 EO(14); 

- Alkyl Phenol Alkoxylates, such as p-tridecylphenol EO(11) and p- 
pentadecylphenol EO(18), as well as 

- Olefinic Alkoxylates, and Branched Chain Alkoxylates such as 
branched chain primary and secondary alcohols which are available 
from the well-known "OXO" process. 



Amine Oxides 



Suitable amine oxides include those with one alkyl or hydroxyalkyl moiety 
of 8 to 28 carbon atoms, preferably from 8 to 1 6 carbon atoms, and two 
alkyl moieties selected from alkyl groups and hydroxyalkyl groups with 1 
to 3 carbon atoms. 

Examples include dimethyloctylamine oxide, diethyldecylamine oxide, bis- 
(2-hydroxyethyl)dodecylamine oxide, dimethyldodecyl-amine oxide, 
dipropyltetradecylamine oxide, methylethylhexadecylamine oxide, 
dimethyl-2-hydroxyoctadecylamine oxide, and coconut fatty alkyl 
dimethylamine oxide. 

Fattv Acids 

Suitable fatty acids include those containing from 12 to 25, preferably 
from 1 6 to 20 total carbon atoms, with the fatty moiety containing from 
10 to 22, preferably from 15 to 17 (mid cut), carbon atoms. 

A preferred surfactant concentration aid for use herein is a nonionic 
alkoxylated surfactant. When used, such nonionic alkoxylated surfactant 
will be present in an amount of 0.01% to 10%. by weight, preferably 
from 0.05% to 2% by weight of the composition. Most preferably, for 
optimum stabilisation of the compositions, the compositions of the 
invention comprise the amino-functional polymer and the nonionic 
alkoxylated surfactant in a weight ratio of amino-functional polymer to 
nonionic alkoxylated surfactant of from 500:1 to 0.5:1, preferably of 
from 30:1 to 1:1. 
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Electrolyte Concentration Aids 



Inorganic viscosity control agents which can also act like or augment the 
effect of the surfactant concentration aids, include water-soluble, 
ionizable salts which can also optionally be incorporated into the 
compositions of the present invention. Incorporation of these 
components to the composition must be processed at a very slow rate. 



A wide variety of ionizable salts can be used. Examples of suitable salts 
are the halides of the Group I A and IIA metals of the Periodic Table of 
the Elements, e.g., calcium chloride, magnesium chloride, sodium 
chloride, potassium bromide, and lithium chloride. The ionizable salts are 
particularly useful during the process of mixing the ingredients to make 
the compositions herein, and later to obtain the desired viscosity. The 
amount of ionizable salts used depends on the amount of active 
ingredients used in the compositions and can be adjusted according to 
the desires of the formulator. Typical levels of salts used to control the 
composition viscosity are from 20 to 20,000 parts per million (ppm), 
preferably from 20 to 1 1.000 ppm, by weight of the composition. 

Alkylene polyammonium salts can be incorporated into the composition 
to give viscosity control in addition to or in place of the water-soluble, 
ionizable salts above. In addition, these agents can act as scavengers, 
forming ion pairs with anionic detergent carried over from the main 
wash, in the rinse, and on the fabrics, and may improve softness 
performance. These agents may stabilise the viscosity over a broader 
range of temperature, especially at low temperatures, compared to the 
inorganic electrolytes. 

Specific examples of alkylene polyammonium salts include l-lysine 
monohydrochloride and 1.5-diammonium 2-methyl pentane 
dihydrochloride. 
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The present invention also encompasses a method for providing color 
care on treated fabrics which comprises the step of contacting said 
fabrics in the rinse cycle with an aqueous medium containing a 
composition as defined hereinbefore. Preferably, the aqueous medium is 
at a temperature between 2°C to 40°C / preferably between 5°C to 25° 
C. By M color care" is meant that fabrics, previously washed with a 
detergent composition, and thereafter contacted with an aqueous 
medium containing a composition comprising a combination of a cationic 
biodegradable fabric softener and a specific alkoxylated amino-functional 
polymer, as defined hereinbefore, exhibit a better fabric color appearance 
compared to fabrics which have not been contacted with said liquid 
softening composition. 

The invention is illustrated in the following non-limiting examples, in 
which all percentages are on an active weight basis unless otherwise 
stated. 



In the examples, the abbreviated component identifications have the 
following meanings: 



DEQA 
DTDMAC 
Fatty acid 
Electrolyte 
TAE25 

PEG 

PEI 1800 E1 
PEI 1200 E1 



Carezyme 



Di-(tallowyl-oxy-ethyl) dimethyl ammonium chloride 
Ditallow dimethylammonium chloride 
Stearic acid of IV -0 
Calcium chloride 

Tallow alcohol ethoxylated with 25 moles of ethylene 
oxide per mole of alcohol 
Polyethylene Glycol 4000 

Ethoxylated polyethylene imine (MW 1 800, at 50% 
active) as synthesised in Synthesis example 1 
Ethoxylated polyethylene imine (MW 1 200, at 50% 
active in water) as synthesised in Synthesis example 
3 

cellulytic enzyme sold by NOVO Industries A/S 



Synthesis Example 1 -Preparation of PEI 1800 E -| 
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The ethoxylation is conducted in a 2 gallon stirred stainless steel 
autoclave equipped for temperature measurement and control, pressure 
measurement, vacuum and inert gas purging, sampling, and for 
introduction of ethylene oxide as a liquid. A -20 lb. net cylinder of 
ethylene oxide (ARC) is set up to deliver ethylene oxide as a liquid by a 
pump to the autoclave with the cylinder placed on a scale so that the 
weight change of the cylinder could be monitored. 

A 1800g portion of polyethyleneimine (PEI) {Nippon Shokubai, Epomin 
SP-018 having a listed average molecular weight of 1800 equating to 
about 1.0 mole of polymer and 41.7 moles of nitrogen functions) is 
added to the autoclave. The autoclave is then sealed and purged of air 
(by applying vacuum to minus 28" Hg followed by pressurization with 
nitrogen to 250 psia, then venting to atmospheric pressure). The 
autoclave contents are heated to 130°C while applying vacuum. After 
about one hour, the autoclave is charged with nitrogen to about 250 psia 
while cooling the autoclave to about 105°C. Ethylene oxide is then 
added to the autoclave incrementally over time while closely monitoring 
the autoclave pressure, temperature, and ethylene oxide flow rate. The 
ethylene oxide pump is turned off and cooling is applied to limit any 
temperature increase resulting from any reaction exotherm. The 
temperature is maintained between 100°C and 110°C while the total 
pressure is allowed to gradually increase during the course of the 
reaction. After a total of 1,800 grams of ethylene oxide has been 
charged to the autoclave (roughly equivalent to one mole ethylene oxide 
per PEI nitrogen function), the temperature is increased to 1 10°C and the 
autoclave is allowed to stir for an additional hour. At this point, vacuum 
is applied to remove any residual unreacted ethylene oxide. 

The reaction mixture is then deodorized by passing about 100 cu. ft. of 
inert gas (argon or nitrogen) through a gas dispersion frit and through the 
reaction mixture while agitating and heating the mixture to 1 30°C. 

Note: this procedure can be adapted to the preparation of mono- 
ethoxylated polyamines by adjusting the relative amounts of ethylene 
oxide. 
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Synthesis Example 2 -Preparatio n of PEI 1 800 E-? 

The ethoxylation is conducted in a 2 gallon stirred stainless steel 
autoclave equipped for temperature measurement and control, pressure 
measurement, vacuum and inert gas purging, sampling, and for 
introduction of ethylene oxide as a liquid. A -20 lb. net cylinder of 
ethylene oxide (ARC) is set up to deliver ethylene oxide as a liquid by a 
pump to the autoclave with the cylinder placed on a scale so that the 
weight change of the cylinder could be monitored. 



Step 1 . 

A 750g portion of polyethyleneimine (PEI) (Nippon Shokubai, Epomin SP- 
018 having a listed average molecular weight of 1,800 equating to about 
0.417 moles of polymer and 17.4 moles of nitrogen functions) is added 
to the autoclave. The autoclave is then sealed and purged of air (by 
applying vacuum to minus 28" Hg followed by pressurization with 
nitrogen to 250 psia, then venting to atmospheric pressure). The 
autoclave contents are heated to 1 30°C while applying vacuum. After 
about one hour, the autoclave is charged with nitrogen to about 250 psia 
while cooling the autoclave to about 105°C. Ethylene oxide is then 
added to the autoclave incrementally over time while closely monitoring 
the autoclave pressure, temperature, and ethylene oxide flow rate. The 
ethylene oxide pump is turned off and cooling is applied to limit any 
temperature increase resulting from any reaction exotherm. The 
temperature is maintained between 100°C and 110°C while the total 
pressure is allowed to gradually increase during the course of the 
reaction. After a total of 750 grams of ethylene oxide has been charged 
to the autoclave (roughly equivalent to one mole ethylene oxide per PEI 
nitrogen function), the temperature is increased to 110°C and the 
autoclave is allowed to stir for an additional hour. At this point, vacuum 
is applied to remove any residual unreacted ethylene oxide. 
Next, vacuum is continuously applied while the autoclave is cooled to 
about 50 °C while introducing 376 g of a 25% sodium methoxide in 
methanol solution (1.74 moles, to achieve a 10% catalyst loading based 
upon PEI nitrogen functions). The methoxide solution is sucked into the 
autoclave under vacuum and then the autoclave temperature controller 
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setpoint is increased to 130°C. A device is used to monitor the power 
consumed by the agitator. The agitator power is monitored along with 
the temperature and pressure. Agitator power and temperature values 
gradually increase as methanol is removed from the autoclave and the 
viscosity of the mixture increases and stabilizes in about 1 hour 
indicating that most of the methanol has been removed. The mixture is 
further heated and agitated under vacuum for an additional 30 minutes. 

Step 2. 

Vacuum is removed and the autoclave is cooled to 105°C while it is 
being charged with nitrogen to 250 psia and then vented to ambient 
pressure. The autoclave is charged to 200 psia with nitrogen. Ethylene 
oxide is again added to the autoclave incrementally as before while 
closely monitoring the autoclave pressure, temperature, and ethylene 
oxide flow rate while maintaining the temperature between 100°C and 
1 1 0°C and limiting any temperature increases due to reaction exotherm. 
After the addition of 4,500g of ethylene oxide (resulting in a total of 7 
moles of ethylene oxide per mole of PEI nitrogen function) is achieved 
over several hours, the temperature is increased to 1 1 0°C and the 
mixture stirred for an additional hour. 

The reaction mixture is then collected in nitrogen purged containers and 
eventually transferred into a 22 L three neck round bottomed flask 
equipped with heating and agitation. The strong alkali catalyst is 
neutralized by adding 167 g methanesulfonic acid {1.74 moles). The 
reaction mixture is then deodorized by passing about 100 cu. ft. of inert 
gas (argon or nitrogen) through a gas dispersion frit and through the 
reaction mixture while agitating and heating the mixture to 1 30°C. 

Note: This procedure can be adapted to the preparation of poly- 
ethoxylated polyamines by adjusting the relative amounts of ethylene 
oxide used in Steps 1 and 2. 
Synthesis Example 3-Preparation of PEI 1 200 Ej_ 
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Step A) 

The ethoxylation is conducted in a 2 gallon stirred stainless steel 
autoclave equipped for temperature measurement and control, pressure 
measurement, vacuum and inert gas purging, sampling, and for 
introduction of ethylene oxide as a liquid. A -20 lb. net cylinder of 
ethylene oxide (ARC) is set up to deliver ethylene oxide as a liquid by a 
pump to the autoclave with the cylinder placed on a scale so that the 
weight change of the cylinder could be monitored. 

A 750g portion of polyethyleneimine (PEI) ( having a listed average 
molecular weight of 1200 equating to about 0.625 moles of polymer and 
17.4 moles of nitrogen functions) is added to the autoclave. The 
autoclave is then sealed and purged of air (by applying vacuum to minus 
28" Hg followed by pressurization with nitrogen to 250 psia, then 
venting to atmospheric pressure). The autoclave contents are heated to 
1 30°C while applying vacuum. After about one hour, the autoclave is 
charged with nitrogen to about 250 psia while cooling the autoclave to 
about 105°C. Ethylene oxide is then added to the autoclave 
incrementally over time while closely monitoring the autoclave pressure, 
temperature, and ethylene oxide flow rate. The ethylene oxide pump is 
turned off and cooling is applied to limit any temperature increase 
resulting from any reaction exotherm. The temperature is maintained 
between 100°C and 110°C while the total pressure is allowed to 
gradually increase during the course of the reaction. After a total of 750 
grams of ethylene oxide has been charged to the autoclave (roughly 
equivalent to one mole ethylene oxide per PEI nitrogen function), the 
temperature is increased to 110°C and the autoclave is allowed to stir 
for an additional hour. At this point, vacuum is applied to remove any 
residual unreacted ethylene oxide. ' 

Step B) 

The reaction mixture is then deodorized by passing about 1 00 cu. ft. of 
inert gas (argon or nitrogen) through a gas dispersion frit and through the 
reaction mixture while agitating and heating the mixture to 1 30°C. 
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The final reaction product is cooled slightly and collected in glass 
containers purged with nitrogen. 

In other preparations the neutralization and deodorization is accomplished 
in the reactor before discharging the product. 

If a PEI 1200 E7 is desired, the following step of catalyst addition will be 
included between Step A and B. 

Vacuum is continuously applied while the autoclave is cooled to about 
50°C while introducing 376g of a 25% sodium methoxide in methanol 
solution (1.74 moles, to achieve a 10% catalyst loading based upon PEI 
nitrogen functions). The methoxide solution is sucked into the autoclave 
under vacuum and then the autoclave temperature controller setpoint is 
increased to 130°C. A device is used to monitor the power consumed 
by the agitator. The agitator power is monitored along with the 
temperature and pressure. Agitator power and temperature values 
gradually increase as methanol is removed from the autoclave and the 
viscosity of the mixture increases and stabilizes in about 1 hour 
indicating that most of the methanol has been removed. The mixture is 
further heated and agitated under vacuum for an additional 30 minutes. 

Vacuum is removed and the autoclave is cooled to 105°C while it is 
being charged with nitrogen to 250 psia and then vented to ambient 
pressure. The autoclave is charged to 200 psia with nitrogen. Ethylene 
oxide is again added to the autoclave incrementally as before while 
closely monitoring the autoclave pressure, temperature, and ethylene 
oxide flow rate while maintaining the temperature between 100°C and 
1 10°C and limiting any temperature increases due to reaction exotherm. 
After the addition of 4,500g of ethylene oxide (resulting in a total of 7 
moles of ethylene oxide per mole of PEI nitrogen function) is achieved 
over several hours, the temperature is increased to 110°C and the 
mixture stirred for an additional hour. 

The reaction mixture is then collected in nitrogen purged containers and 
eventually transferred into a 22 L three neck round bottomed flask 
equipped with heating and agitation. The strong alkali catalyst is 
neutralized by adding 167g methanesulfonic acid (1.74 moles). 
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Other preferred examples such as PEI 1200 E15 and PEI 1200 E20 can 
be prepared by the above method by adjusting the reaction time and the 
relative amount of ethylene oxide used in the reaction. 

Example 

The following compositions are in accordance with the present invention: 



Component 


A 


B 


C 


D 


E 


F 


G 


DEQA 


2.6 


2.9 


1 o. 
0 


1 q r\ 
1 a.U 


1 q n 


1 9 O 


19 0 


TAE25 


0.3 






0.5 


0.1 


1.0 


1.0 


Fatty acid 


0.3 




1.0 










Hydrochloride acid 


0.02 


0.02 


0.0 
2 


0.02 


0.02 


0.02 


0.02 


PEG 






0.6 


0.6 


0.6 


0.6 


0.6 


Perfume 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Silicone antifoam 


0.01 


0.01 


0.0 
1 


0.01 


0.01 


0.01 


0.01 


PEI 1800 E1 


S 3.0 






3.0 




1.0 




PEI 1200 El 




3.0 


3.0 




3.0 




1.0 


Electrolyte (ppm) 






600 


600 


1200 


600 


6O0 


Dye (ppm) 


10 


10 


50 


50 


50 


50 


50 


Carezyme CEVU/g 
of composition 










50 






Water and minors to balance to 100 
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What is claimed is: 

1. A liquid fabric softening composition comprising a cationic 
biodegradable fabric softener and an alkoxylated amino-functional 
polymer, wherein said alkoxylated amino-functional polymer is a 
non-oxidised, non-quaternised alkoxylated polyalkylene imine; and 
with the proviso that when said biodegradable cationic fabric 
softener is di(2-tallowylamido)ethyl methyl ammonium chloride), 
said amino-functional polymer is not an ethoxylated 
polyethyleneimine having a weight ratio of polyethyleneimine to 
ethylene oxide of 1 .3:1 and a molecular weight of 60.000. 

2. A composition according to Claim 1, wherein said alkoxylated 
amino-functional polymer is present in an amount of at least 0.01 % 
by weight, preferably of at least 1 % by weight of the composition. 

3. A composition according to either one of Claims 1 or 2, wherein 
said alkoxylated amino-functional functional polymer has a 
molecular weight between 200 and 106, preferably between 600 
and 20,000, more preferably between 1,000 and 10,000. 

4. A composition according to any one of Claims 1-3, wherein said 
amino-functional polymers of the present invention are selected 
from 

aHinear or non-cyclic polyamines having a backbone of the formula: 

R' , 
[RiN-Rfof 1 -[N-RJm-IN-Rln-NRi 

b)-cyclic polyamines having a backbone of the formula: 



R' , R 

[R^N-RJiric+i [N-R] m — [N-R] n — (N-RJk-NR'2 
and mixtures thereof; and wherein in at least one of the polyamine 
backbone NFT units, R* is 
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-( R '°)x B , and 

wherein the backbone linking R units are selected from the group 
consisting of C2-C12 alkylene, C4-C12 alkenylene, C3-C12 
hydroxyalkylene, C4-C 1 2 dihydroxy-alkylene, Cg-C 1 2 
dialkylarylene, (R 1 0) X R 1 -, -(R 1 0) x R5(OR 1 ) x - , 

(CH2CH{0R2)CH20) 2 (R1 0) y R 1 (OCH 2 CH(OR2)CH2) w ^ 
C(0)(R 4 ) r C(0K -CH 2 CH{Or2)CH 2 ^ and mixtures thereof; 
wherein R 1 is selected from the group consisting of C2-C6 alkylene 
and mixtures thereof; R2 is selected from the group consisting of 
hydrogen, -(R 1 0) x B, and mixtures thereof; R 4 is selected from the 
group consisting of C1-C12 alkylene, C4-C12 alkenylene, C8-C12 
arylalkylene, Cq-C^q arylene, and mixtures thereof; R 5 is selected 
from the group consisting of C1-C12 alkylene, C3-C12 
hydroxyalkylene, C4-C -j 2 dihydroxy-alkylene, C8^1 2 
dialkylarylene, -C(O)-, -C(0)NHR6nHC(0)~, -R1 (OR 1 K 
C(0)(R 4 ) r C(0)-, -CH 2 CH{OH)CH2-, 
CH2CH(OH)CH20{R 1 0) y R 1 OCH 2 CH(OH)CH2-r and mixtures 
thereof; R^ is selected from the group consisting of C2-C12 
alkylene or C6-C12 arylene; R' units are selected from the group 
consisting of hydrogen, C1-C22 alkyl, C3-C22 alkenyl, C7-C22 
arylalkyl, C 2 C 2 2 hydroxyalkyl, -(CH 2 ) p C0 2 M, -(CH 2 )qS0 3 M, - 
CH(CH 2 C0 2 M)C0 2 M, (CH 2 )pP0 3 M, (R 1 0) X B, -C{0>R3, and 
mixtures thereof; B is selected from the group consisting of 
hydrogen, C V C6 alkyl, -<CH 2 ) q S0 3 M, (CH 2 ) p C0 2 M, - 
(CH2)q(CHS0 3 M)CH 2 S03M, -(CH 2 ) q -(CHS0 2 M)CH2S0 3 M, 
(CH2)pP0 3 M, -PO3M, and mixtures thereof; R^ is selected from 
the group consisting of C1-C18 alkyl, C7-C12 af V' a " c y'» C7-C12 
alkyl substituted aryl, C6-C12 ar v'/ and mixtures thereof; M is 
hydrogen or a water-soluble cation in sufficient amount to satisfy 
charge balance; X is a water-soluble anion; m has the value from 2 
to about 700; n has the value from 0 to about 350; p has the value 
from 1 to 6, q has the value from 0 to 6; r has the value of 0 or 1 ; 
w has the value 0 or 1; x has the value from 1 to 100; y has the 
value from 0 to 1 00; z has the value 0 or 1 . 
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5. A composition according to Claim 4, wherein R units are selected 
from the group consisting of C2-C12 alkylene, C3-C12 
hydroxyalkylene, C4-C12 dihydroxyalkylene, C8-C12 dialkylarylene, 

(R10) X R 1 -, (R 1 0) x r5(0R1) x -, -(CH 2 CH(OH)CH 2 0) 2 (RlO) y Rl- 
(OCH 2 CH(OH)CH 2 ) w - / -CI^CmORZjC^-, and mixtures thereof, 
preferably R is selected from the group consisting of C2C12 
alkylene, C3-C12 hydroxyalkylene, C4-C12 dihydroxyalkylene, - 
(R1 0) X R1 -(R1 0) X R5-{0R1 ) x - # 

(CH 2 CH{OH)CH20) 2 (RlO) y Rl(OCH2CH(OH)CH2) w ^ and mixtures 
thereof, more preferably R is selected from the group consisting of 
C2-C6 alkylene, C3 hydroxyalkylene and mixtures thereof. 

6. A composition according to either one of Claims 4 or 5, wherein 
R 1 is selected from the group consisting of C2-C6 alkylene, C3-C6 
alkyl substituted alkylene, and mixtures thereof, preferably R 1 is 
ethylene. 

7. A composition according to any one of Claims 4-6, wherein R 3 is 
selected from the group consisting of C-|-Cl2 alkyl, C7-C12 
alkylarylene, and mixtures thereof, preferably R 3 is selected from 
the group consisting of C1-C12 alkyl and mixtures thereof, more 
preferably R 3 is selected from the group consisting of C^-Cg alkyl 
and mixtures thereof. 

8. A composition according to any one of Claims 4-7, wherein R4 is 
selected from the group consisting of C2-C12 alkylene, C8-C12 
arylalkylene, and mixtures thereof, preferably R^ is selected from 
the group consisting of C2~Cq, more preferably R^ is ethylene or 
butylene. 
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9. A composition according to any one of Claims 4-8, wherein R 5 is 
selected from the group consisting of ethylene, -C(0)-, - 
C(0)NHR6nHC{0)-, -R1 (0R1 y. -(CH 2 CH(OH)CH 2 0) z (Rl 0) y Rl- 
(OCH 2 CH(OH)CH 2 ) w -CH 2 CH(OH)CH 2 -, and mixtures thereof, 
preferably R5 is -CH 2 CH(OH)CH 2 



10. A composition according to any one of Claims 4-9, wherein R' units 
are selected from the group consisting of hydrogen, C 3 -C 22 
hydroxyalkyl, benzyl, Ci-C 22 alkyl, (R 1 0) x B, -C(0)R3, . 
(CH 2 ) p C0 2 -M + , (CH2) q S0 3 M + , -CH(CH 2 C0 2 M)C0 2 M and 
mixtures thereof, preferably R' units are selected from the group 
consisting of hydrogen, C 1 -C 22 alkyl, -(R 1 0) x B, -C{0)R 3 , and 
mixtures thereof, more preferably R' units are -(R 1 0) x B. 

11. A composition according to any one of Claims 4-10, wherein B 
units are selected from the group consisting of hydrogen, C^-Cg 
alkyl, -(CH 2 ) q S0 3 M, (CH 2 ) q (CHS0 3 M)CH 2 S0 3 M, 
(CH 2 ) q (CHS0 2 M)-CH 2 S0 3 M, and mixtures thereof, preferably B is 
selected from the group consisting of hydrogen, -(CH 2 ) q S0 3 M, - 
(CH 2 ) q (CHS0 3 M)CH 2 S0 3 M, ~{CH 2 ) q (CHS0 2 M)-CH 2 S0 3 M, and 
mixtures thereof, more preferably B is selected from the group 
consisting of hydrogen, wherein q has the value from 0 to 3. 

12. A composition according to any one of Claims 1-11, wherein x has 
a value lying in the range of from 1 to from 20, preferably from 1 to 
from 10. 



13. A composition according to any one of Claims 1-12, wherein said 
biodegradable cationic fabric softener is selected from the group 
consisting of quaternary ammonium compounds and amine 
precursors having the formula (I) or (II), below : 



R3 R2 

+ N-(<^-Q-T ! 
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(I) 



or 



R3 R3 

+ N— (CH2hrCH ~CH 2 

R3 q 4 



(ID 



wherein Q is selected from -0-C{OK -C(0)-0-, -0-C(0)-0-, -NR 4 - 
C<OK -C{0)-NR 4 -; 

R1 is {CH 2 >n-Q- T2 orj3 ' 

R2 is (CH 2 ) m Q-T 4 or T5 or R3; 

R3 is C1-C4 alkyl or C1-C4 hydroxyalkyl or H; 

R 4 is H or C1-C4 alkyl or C1-C4 hydroxyalkyl; 

j1 , T 2 , T 3 , T 4 f T 5 are independently 1-C22 alk Y' or a^enyl; 

n and m are integers from 1 to 4; and 

X" is a softener-compatible anion. 

14. A composition according to any one of Claims 1-13, wherein said 
composition further comprises a dispersible polyolefin. 

15. A composition according to any one of Claims 1-14, wherein said 
composition further comprises a surfactant concentration aid, 
preferably a nonionic ethoxylated surfactant. 

16. A composition according to any one of Claims 1-15, wherein said 
composition further comprises an enzyme, preferably a cellulase. 



17. A method for providing color care on treated fabrics which 
comprises the step of contacting said fabrics in the rinse cycle with 
an aqueous medium containing a composition as defined in any one 
of Claims 1-16. 
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18. A method according to Claim 17, wherein said aqueous medium is 
at a temperature between 2°C to 40»C, preferably between 5°C to 
25*C. 
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